Abstract. We formulate a new (1+1)D step model of unstable vicinal growth. The basic assumption is that the equilibrium adatom concentrations on both sides of the step are different.
Abstract. We formulate a new (1+1)D step model of unstable vicinal growth. The basic assumption is that the equilibrium adatom concentrations on both sides of the step are different.
We deduce equations of step motion and numerically integrate them to obtain the step positions on a discrete time set. New dynamic phenomena are observed during the bunching process. The size-scaling of the minimal interestep distance l min for first time is obtained as
where N is the number of steps in the bunch and n is the exponent in the step-step repulsions law
U~1/d
n for two steps placed a distance d apart.
Introduction. The interest towards the introduction of novel models of surface instabilities was recently stimulated by experiments where simultaneous step bunching and step meandering was observed on growing vicinals of Cu [1, 2] and Si [3] . One important characteristic of the new type of bunching is that the size-scaling of the average interstep distance is
with γ=0.29±0.05 [1, 2] while in most cases of experimental and theoretical studies γ was found to be 2/3 [4] . In this paper we introduce a new model that we call 'C + -C -' model and obtain both size-and time-scaling relations for the step bunches formed in the long times limit. Our results are a challenge for further theoretical and experimental efforts to extend the existing universality classes scheme of Pimpinelli-Tonchev-Videcoq-Vladimirova (PTVV) [5, 4] . 
where 
where K is the kinetic coefficient equal from both sides of the step and the equilibrium concentrations on both sides of the step C E (E=L, R) are affected by step-step repulsions with energy
(A is the magnitude of the repulsion and d 0 is the interstep distance) and given as :
with
, Ω is the crystal surface area per atom. Usually n takes the canonical value [7] n=2. The basic assumption of the model is that the equilibrium concentrations on both sides of the step are different,
. This difference is expected to destabilize the growing surface. The model was obtained [15] as an effective step model from a two-particle models [8, 9] . Modification of the equilibrium concentrations is also possible due to different factors as step curvature [10] , step transparency [11] and electromigration of adatoms [12] . The concentration profile on the terrace is not given here being lengthy and not very informative.
Further one obtains the velocity of the step in x i as a sum of the mass fluxes from the two terraces denoted with i-1 and i: 
where the notation
is used, d usually called kinetic length [10] . This 
As seen, the stability of the regular step train is not function of the ratio
. In a subsequent study we will show that this parameter also does not enter in the scaling relations describing the late stages of the bunching process and what determines the system's behavior in this stage is only the combination of model parameters denoted with S. With this instability condition in mind we integrate the equations of step motion using fourth order Runge-Kutta procedure [13] restricting our study to the diffusion-limited regime of growth, d<<1, and obtain step positions on a discrete time set. Two new dynamical phenomena are illustrated in Fig.1: (i) parts of the crystal surface undergo temporary evaporation and this leads to coalescence of two bunches, the larger being the one that 'goes back', (ii) the minimal interstep distance appears in the beginning rather than in the middle of the bunch. Thus bunches have a maximal slope where steps join them after leaving the bunch from behind and crossing the terraces. The dependence of the minimal bunch distance l min on the number of steps N in the bunch is shown in Fig.2 for different values of n, the exponent in the step-step repulsions law. The obtained Step Bunching in the 'C + -C 
